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THE INVENTION CLAIMED IS: 

1 . A method of manufacturing a heterojunction bipolar transistor comprising: 
providing a semiconductor substrate having a collector region; 

forming an intrinsic base region of a compound semiconductive material over the 
collector region; 

forming a reverse emitter window over a portion of the intrinsic base region; 
forming an extrinsic base structure over a remaining portion of the intrinsic base 
region; 

processing the reverse emitter window to form an emitter window having a multi- 
layer reverse insulating spacer therein; 
forming an emitter structure in the emitter window; 

forming an interlevel dielectric layer over the collector region, extrinsic base stmcture 

and emitter structure; and 
forming connections through the interlevel dielectric layer to the collector region, the 

extrinsic base structure, and the emitter structure. 

2. The method as claimed in claim 1 wherein forming the intrinsic base region 
comprises forming a layer of compound semiconductive material of silicon-germanium, 
silicon-germanium-carbon, or a combination thereof. 

3. The method as claimed in claim 1 wherein forming the intrinsic base region 
comprises forming a compound semiconductive material layer by selectively depositing, 
selectively growing, or field depositing, or a combination thereof. 

4. The method as claimed in claim 1 wherein forming the reverse emitter 
window comprises forming a first insulating layer and a second insulating layer. 

5. The method as claimed in claim 1 wherein processing the reverse emitter 
window comprises anisotropically etching the first insulating layer and the second insulating 
layer to form an emitter window having a multi-layer reverse insulating spacer therein. 

6. A method of manufacturing a heterojunction bipolar transistor comprising: 
providing a semiconductor substrate having a collector region; 

forming an intrinsic base region of a compound semiconductive material over the 

collector region; 
forming a reverse emitter window over the intrinsic base region; 
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forming a first polysilicon layer over a portion of the intrinsic base region uncovered 

by the reverse emitter window; 
forming a dielectric layer over the first polysilicon layer; 

processing the reverse emitter window to form an emitter window having a multi- 
layer reverse insulating spacer therein; 

forming a second polysilicon layer over the dielectric layer and into the emitter 
window; 

processing the second polysilicon layer to form an emitter structure; 

processing the first polysilicon layer to form an extrinsic base structure over a portion 

of the intrinsic base region beside and spaced from the emitter structure; 
forming an interlevel dielectric layer over the collector region, the extrinsic base 

structure, and the emitter structure; and 
forming connections through the interlayer dielectric layer to the collector region, the 

extrinsic base structure, and the emitter structure. 

7. The method as claimed in claim 6 wherein forming the intrinsic base region 
comprises forming a layer of compound senMConductive material of silicon-germanium, 
silicon-germanium-carbon, or a combination thereof. 

8. The method as claimed in claim 6 wherein forming the intrinsic base region 
comprises forming a compound semiconductive material layer by selectively depositing, 
selectively growing, or field depositing, or a combination thereof. 

9. The method as claimed in claim 6 wherein forming the reverse emitter 
window comprises forming a first insulating layer and a second insulating layer. 

10. The method as claimed in claim 6 wherein processing the reverse emitter 
window comprises anisotropically etching the first insulating layer and the second insulating 
layer to form an emitter window having a multi-layer reverse insulating spacer therein. 

11. A heterojunction bipolar transistor comprising: 
a semiconductor substrate having a collector region; 

an intrinsic base region of a compound semiconductive material over the collector 
region; 

an emitter window over a portion of the intrinsic base region; 

a multi-layer reverse insulating spacer around the periphery of the emitter window; 
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an emitter structure in the emitter window inward of the multi-layer reverse insulating 
spacer; 

an extrinsic base structure over the remaining portion of the intrinsic base region; 
an interlevel dielectric layer over the collector region, extrinsic base structure, and 
emitter stmcture; and 

connections through the interlevel dielectric layer to the collector region, the extrinsic 
base structure, and the emitter structure. 

12. The heterojunction bipolar transistor as claimed in claim 11 wherein the 
intrinsic base region comprises a layer of compound semiconductive material of silicon- 
germanium, silicon-germanium-carbon, or a combination thereof. 

13. The heterojunction bipolar transistor as claimed in claim 11 wherein the 
intrinsic base region comprises a selectively deposited compound semiconductive material. 

14. The heterojunction bipolar transistor as claimed in claim 11 wherein the 
wherein the intrinsic base region comprises a selectively grown compound 

semiconductive material. 

15. The heterojunction bipolar transistor as claimed in claim 11 wherein the 
intrinsic base region comprises a field deposited compound semiconductive material. 

16. A heterojunction bipolar transistor comprising: 
a semiconductor substrate having a collector region; 

an intrinsic base region of a compound semiconductive material over the collector 
region; 

a first polysilicon layer over a portion of the intrinsic base region; 
a dielectric layer over the first polysilicon layer; 
an emitter window over a portion of the intrinsic base region; 
a multi-layer reverse insulating spacer around the periphery of the emitter window; 
an emitter structure in the emitter window inward of the multi-layer reverse insulating 
spacer; 

an extrinsic base structure over a portion of the intrinsic base region beside and 

spaced from the emitter structure; 
an interlevel dielectric layer; and 

connections through the interlevel dielectric layer to the collector region, the extrinsic 
base structure, and the emitter structure. 
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17. The heterojunction bipolar transistor as claimed in claim 16 wherein the 
intrinsic base region comprises a layer of compound semiconductive material of silicon- 
germanium, silicon-germanium-carbon, or a combination thereof. 

18. The heterojunction bipolar transistor as claimed in claim 16 wherein the 
intrinsic base region comprises a selectively deposited compound semiconductive material. 

19. The heterojunction bipolar transistor as claimed in claim 16 wherein the 
intrinsic base region comprises a selectively grown compound semiconductive material. 

20. The heterojunction bipolar transistor as claimed in claim 16 wherein the 
intrinsic base region comprises a field deposited compound semiconductive material. 
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